Background. This study aimed to map differences between male and female offenders with substance abuse, with respect to descriptive characteristics and risk factors for mortality and criminal recidivism. Methods. Criminal justice clients with substance abuse problems ( = 7085) were interviewed with the Addiction Severity Index. Mortality and data on return to criminal justice were retrieved from national registers. Results. Female offenders reported heavier substance use patterns, more psychiatric symptoms, and more often a partner with substance abuse, but had lower mortality (2% versus 4%) and criminal recidivism (62% versus 71%) during follow-up. Having a substance-abusing partner was associated with criminal recidivism among females. Conclusions. Female offenders with substance abuse differ from their male counterparts. Males and females had different risk factors for criminal recidivism.
Introduction
Substance abuse is common in criminal justice populations. In a review article from 2006, Fazel et al. estimated the prevalence of drug abuse among male and female prisoners to be 10-48% and 30-60%, respectively, and the prevalence of alcohol abuse or dependence to be 18-30% in the male clients and 10-24% in the female clients, respectively [1] . A recent survey carried out on a national level with the purpose of identifying characteristics of the clients in the Swedish criminal justice system found that 70% of all clients had substance abuse problems (including alcohol, drugs, or both), with a slightly lower percentage among female clients compared to the whole group (67%) [2] . These numbers can be compared to the general population in the same nation, where 7.6% of the men and 4.3% of the women fulfill the criteria for alcohol dependence or abuse and 1.0% of all men and 0.5% of all women fulfill the criteria for drug dependence or abuse [3] .
An important task of the criminal justice system is to prevent criminal recidivism. Substance abuse is a strong risk factor for committing new offenses and therefore presents a difficult challenge for correctional institutions [4, 5] . Apart from contributing to criminal relapse, the high prevalence of substance abuse has been shown to be associated with elevated mortality and psychiatric symptoms in the criminal population, compared to the population in general [6, 7] .
Female Offenders with Substance Abuse: A Group with Different Needs?
Historically, substance use disorders addressed in research and policy have been more common among men than among women, although this gap may have become narrower in recent years [8] . Clearly, the male predominance in substance users is even larger in criminal justice settings, also making gender-specific research in this setting more challenging. In the setting assessed in the present study, only seven percent of prisoners are women [9] .
In recent years, however, there has been a growing amount of research on female criminal clients with substance abuse [10] . The findings suggest that female clients in the criminal justice system differ from their male counterparts in a number of aspects. Compared to men, women are more often convicted of drug crime and property crime and more rarely of violent crime. Female clients generally report many 2 Journal of Addiction psychiatric symptoms and have often experienced psychological, physical, or sexual abuse during their lifetimes. These gender-specific findings have led researchers to advocate that female clients may benefit from special interventions, such as individualized treatment and women-only groups [10] .
Despite the growing amount of research done on female criminal offenders with substance abuse in recent years, the research gap remains, as many of the studies have been conducted on a female-only population [10, 11] . While these studies have identified important characteristics in the female subpopulation, it is difficult to tell whether women have different risk factors than men, as no comparisons are made.
The aim of this study is to map differences between substance-abusing men and women in the Swedish criminal justice system and to investigate whether male and female offenders have different risk factors associated with mortality and criminal recidivism.
Methods

Data Material.
The material used in this study consists of interview data from the Swedish Prison and Probation Service. In order to evaluate treatment needs, clients with known or suspected substance abuse in the Swedish criminal justice system are interviewed with the Addiction Severity Index (ASI). The ASI is a semistructured interview, first developed in the 1980s, which is used to assess seven different areas of life: demographic information, physical health, employment, substance abuse, criminality and legal problems, family and social relationships, and psychiatric health [12] . The ASI is used commonly in social and clinical work, as well as addiction research [13, 14] . The ASI exists in several different versions, and the version of ASI used at the time of the study in the Swedish criminal justice system was the ASI-X, which is comparable with the original ASI version [15] .
The interview material in the present database was collected by the Swedish Prison and Probation Service in a number of correctional facilities between 2001 and 2006. The database contains interview material from 7085 clients, of whom 12 percent are women ( = 822) and 88 percent ( = 6263) are men. A majority of all clients were interviewed in prison ( = 5122), and the rest were interviewed while on probation ( = 1189), while on remand ( = 386), or in other types of correctional facilities ( = 246). Ninety percent of clients were interviewed within the first year from entry to the criminal unit where the interview took place, and 97 percent within two years.
The database was coded by the Swedish Prison and Probation Service and delivered to the research group in 2006. Several previous publications have been based on the whole material, including follow-up analyses of mortality and criminal recidivism [16, 17] .
Statistical Analysis.
A number of baseline variables were chosen from the ASI, including all the following variables: age (at baseline), urban residence (large city or not), country of origin (Sweden, Denmark, Norway, Finland, or Iceland versus other countries), homelessness 30 days prior to incarceration, whether or not the client has any children, prevalence of a chronic physical disease (defined in the ASI manual as a medical problem requiring continuous or regular care), whether or not the client has worked during the three years prior to incarceration, whether or not the client has a partner with substance abuse, lifetime history of substance abuse (defined as regular use for six months or more) of binge drinking, heroin, methadone, other opioids, sedatives, cocaine, amphetamine, or cannabis, lifetime history of injection drug use, mean number of substances used 30 days prior to incarceration, main crime in index verdict (violent crime, property crime, drug crime, or financial crime), history of psychiatric hospitalization, and lifetime history of psychiatric symptoms (depression, anxiety, cognitive problems, hallucinations, difficulty controlling violent behavior, and previous suicide attempt).
Baseline variables were analyzed for men and women separately in the whole sample, using chi-square analyses for categorical variables and independent sample -tests for continuous variables.
Binary associations between baseline variables and all three outcomes (death status, criminal recidivism, and psychiatric hospitalization) were analyzed in the same way, for men and women, respectively.
The baseline variables which had a significant association ( < 0.05) with outcome in the binary associations analyses were entered simultaneously in a Cox regression analysis, for each outcome and sex. The results were presented as hazard ratios with a 95% confidence interval.
All statistical analyses were carried out in SPSS version 22.0. The analyses of the selected outcomes have been approved by the Regional Ethics Review Board, Lund, Sweden (ethical approval number 2009-328).
Outcome Data.
In order to assess the three different outcomes, data were collected from external resources and incorporated in the database. The merging of external data to the ASI database was performed by the Swedish Prison and Probation Service on request by the research group, as the ASI database is coded and the research group does not have access to the code key.
Mortality data were collected from the Swedish National Causes of Death Registry, held by the National Board of Health and Welfare [18] . Mortality was defined as death according to the Swedish National Causes of Death Registry. Time at risk for death was measured from the termination of the index sentence, until death, or until data was censored (December 31, 2008).
Data concerning criminal recidivism were collected from the criminal justice registry [17] . Criminal recidivism was defined as any return to the criminal system. Time at risk for returning was measured from the termination of the index sentence, until return to the criminal system, or until data was censored (November 2010), or until time of death.
Inclusion and Exclusion.
Interviews from 7085 criminal clients were available in the database. Fifty of these (0.7%) were excluded from the beginning, as the interviewer had perceived the client to lie or misinterpret the interview questions.
The baseline data and mortality analyses contained interview data from all remaining 7035 clients. The analyses of criminal recidivism were conducted on the criminal clients who were interviewed in prison, as the follow-up data were only systematic for those clients ( = 5122). Clients were further excluded if their dominating substance abuse problem was "none" ( = 720) or missing ( = 127), as the study aimed to analyze only criminal justice clients with substantial substance abuse. Clients were also excluded if they had been interviewed with the adolescent version of ASI, the ADAD (Adolescent Drug Abuse Diagnosis, = 5). Out of the remaining clients, analyses were carried out on those who were confirmed to have left prison, that is, clients with a confirmed date of release ( = 4081).
Results
Baseline Variables.
The analyses of the chosen baseline variables showed that women had a higher mean age than men and that they to a higher extent were born in Nordic countries, while more men lived in large cities. More female clients had children.
Prevalence of chronic physical disease was higher in the female study population, and more female offenders than male offenders reported having partners with substance abuse.
The analyses of lifetime history of substance abuse showed that amphetamine, methadone, and injection drug use (regardless of which drug) were more common in the female study population, while cocaine and cannabis were more common in the male client population. The mean number of substances used in the last 30 days before incarceration was higher among male clients.
Male clients were convicted of violent crimes and property crimes to a higher extent than female clients, while financial crime was more common in the female population.
Analyses of lifetime history of psychiatric symptoms showed that female clients reported psychiatric hospitalization, suicide attempt, depression, and anxiety more than male clients, while male clients reported more difficulty in controlling violent behavior.
Baseline variables for both sexes are shown in Table 1 .
Mortality.
A total of 804 female clients were available for the mortality analyses, and two percent ( = 16) of the female population died during the follow-up period. A total of 6231 male clients were available for the mortality analyses, and four percent ( = 252) of the male population died during the follow-up period. Binary associations between the baseline variables and mortality status for both sexes are reported in Table 2 .
No baseline variable was found to have a significant association ( value < 0.05) with mortality status among the female clients. Therefore, no Cox regression analysis was performed.
When entered in a multivariate analysis, three baseline variables produced a positive association with mortality among the male clients: these were age, heroin use, and amphetamine use.
See Table 3 .
Criminal Recidivism: Female Clients.
A total of 407 female clients were available for follow-up analysis of criminal recidivism, and 62 percent ( = 254) of these returned to the criminal justice system during the follow-up period. A total of 3674 male clients were available for the analyses of criminal recidivism, and 71 percent ( = 2599) of these returned to the criminal system during the follow-up period. Binary associations between baseline variables and criminal recidivism for both sexes are shown in Table 4 .
The multivariate regression analysis showed that having a partner with substance abuse and having a property crime as the main crime in the index verdict were variables positively associated with criminal recidivism among the female clients. Having a violent crime as the main crime in the index verdict was negatively associated with criminal recidivism.
See Table 5 .
The multivariate Cox regression analysis showed that a lifetime history of heroin use, amphetamine use, injection drug use, main crime in index being property crime, and a lifetime difficulty of controlling violent behavior were all positively associated with criminal recidivism in the male population. Residence in a large city, paid work in the last three years before incarceration, and having a violent crime as the main crime in the index verdict were variables negatively associated with criminal recidivism.
See Table 6 .
Discussion
The present study aimed to identify differences between male and female criminal offenders with substance abuse and to investigate whether they have different risk factors for mortality and criminal recidivism after the end of sentence. The analyses of baseline variables showed gender differences similar to those found earlier in the Swedish criminal client population: female clients were older than male clients and reported more physical disease and psychiatric symptoms [2] . Analyses of substance abuse variables showed that cannabis and cocaine use were more common among male offenders, while methadone, amphetamine, and injection drug use were more common among the female offenders. This finding suggests that female offenders have a different and potentially heavier pattern of substance abuse, compared to both male offenders and women with substance abuse in the general population, as women in the general population are less likely to use "hard drugs" than men [3] . In a study on gender differences in drug misuse among arrestees in the UK, Holloway and Bennett showed similarly that female arrestees had a heavier pattern of drug abuse than male arrestees, although the dominating drugs among them differed from those in the present study (heroin and crack cocaine) [19] . Analogous gender differences have been found among prisoners in the US [20] .
The high prevalence of psychiatric symptoms among female clients in this study is consistent with another research comparing psychiatric symptoms among male and female prisoners [11] . Also, consistent with the present study, previous follow-up data in prisoners have demonstrated that differences are particularly pronounced for depression and anxiety [9] . Very few women died during the follow-up period, and no significant results were found regarding risk factors for mortality in the female subgroup. Heroin use, amphetamine use, and injection drug use in general were associated with mortality among the male clients. It has been suggested that the elevated mortality among criminal offenders is due to drug overdoses and other drug-related deaths, following prison release. It is interesting to note that female offenders in the present study differ from the male offenders in this aspect, as no substance abuse variables correlated with elevated mortality, in spite of the fact that the female offenders reported a heavier pattern of substance abuse. However, the low number of deaths limits the possibility of obtaining significant results in the present study. Female gender has been found to be negatively associated with death in previous research on mortality among criminal clients [16] .
A higher percentage of the male prisoners returned to the criminal justice system during the follow-up period, compared to the female prisoners (70% versus 60%). Substance abuse variables and variables related to substance abuse, like homelessness in the last month prior to incarceration, were associated with criminal recidivism among both the male clients. These results support previous findings that criminal recidivism among criminal clients with substance abuse is directly linked to the severity of the substance abuse [17] . However, no substance abuse variable was associated with criminal recidivism among the female prisoners. The only variables that were associated with elevated risk factors for criminal recidivism in the female study population were main crime in index verdict being a property crime and having a partner with substance abuse. This suggests that female offenders have different factors sustaining a criminal lifestyle than male offenders.
In the baseline comparison, the women in this study reported having partners with substance abuse to a much higher extent than their male counterparts. Previous research on gender differences in drug-use careers has identified that female substance abusers are influenced to use drugs by sexual partners or spouses, as opposed to male substance abusers, who are more influenced by peer pressure [20] . Importantly, in the present study, having a partner with substance abuse was predictive of criminal recidivism. Intuitively, this calls for further focus on the treatment of female offenders' partners, in order to facilitate a favorable outcome in substance abuse treatment and rehabilitation of women. This is consistent with previous findings indicating that the substance use of a male partner has a negative influence on a woman's substance use treatment [21] . Also, in addition to the importance of treatment for the male partner, the present findings also point towards the need for methods aiming to treat an index person with a substance use disorder by means of her concerned significant others, including a partner, with interventions such as the Community Reinforcement and Family Training (CRAFT) model [22] . Substance abuse treatment in a correctional setting serves two main purposes: to treat substance abuse and, as a direct consequence, to prevent criminal recidivism. The present study adds to the growing amount of evidence that female offenders with substance abuse differ in many aspects from both male offenders with substance abuse and women in the general population with substance abuse. More research is warranted regarding successful gender-specific substance abuse treatment for female criminals. The results in the present study indicate that targeting the issue of the female offenders' partners with substance abuse might be an important aspect of gender-specific treatment, as having a partner with substance abuse was found to be a significant risk factor for criminal recidivism in the female subgroup, and this may need to be further investigated further in future studies.
Strengths and Limitations.
One limitation in this study is that baseline material is based on self-reported data. There is a risk of recall bias, especially regarding the time lapse between entry in the criminal justice system and the time of the ASI interview. The ASI interviewers were trained and supplied with a manual in order to evaluate the answers of the interviewed individuals. A number of interviews from the database were excluded before analysis, as the interviewers had perceived the interviewed individuals to lie, or misinterpret, the interview questions. Despite these efforts, the risk of misinterpretation, recall bias, and other limitations associated with self-reported data cannot be ruled out.
Another limitation is related to statistical power. Women were in minority in the study population, and, as a direct consequence, fewer significant risk factors were found regarding all three outcomes, compared to the male sample. Because of this, the question about whether men and women have different risk factors for mortality and criminal recidivism remains partially unanswered. An ideal study would have included similar numbers of men and women and an appropriate sample size, for correct comparison. However, as women are in minority in the Swedish criminal justice system, a prospective study including large enough study samples of both men and women would have taken many years to compile.
On the other hand, while the female and male subgroup differed in size, the database used in this study consists of a large material. The female subgroup, although smaller than the male subgroup, is still larger than the study populations in many of the previous studies of women with substance abuse in correctional institutions [10, 20] .
Another strength of this study is that it is quantitative and that women and men are compared on the same variables. Previous researches on female offenders with substance abuse have often been qualitative and carried out in a small, femaleonly population, which makes gender comparisons difficult [10] . factor for criminal recidivism among the female offenders. The present findings suggest further comparative research, conducted on study populations with equal numbers of men and women, and also research investigating whether targeting the partners with substance abuse of the female offenders might be a successful gender-specific treatment strategy.
